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(54) Floor covering including waste polymeric material 



(57) A floor covering comprising a carpet having tex- 
tile fibres (SO) defining a fibrous upper outer face and a 
primary oacking -;32) to wnicn the textile fibres are se- 
cured and a secondary backing (34) permanently ad- 
hered to the lower surface of the orimary bacKsng, the 
secondary backing (Si) comprising a matrix formed by 
an extrucea granulated coarsely topped mixture of 
waste oolymer material including 1 5% to 50% and pref- 
erably 15% to 2C% aliphatic polyamide material having 



a low melting waste T g ol about 215*C The aliphatic 
polyamide material is selected from a first grouo con- 
sisting of nyicn 5, nyion 56. and nylon 6l0,^nd the wast 3 
polymer material includes at least one polymeric mate- 
rial selected from a second grouo consisting of polyeth- 
ylene, polypropylene vinyl esters vinyl cnlcrde and 
biend and copolymers thereof The waste polymer ma- 
ter-al is oreferabiy ground and extruded at a temperature 
of less than about the T g of the lowest melting waste 
aliphatic polyamide material 
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Description 

The present invention relates to recycling and re- 
claiming waste pclymenc material, and forming an arti- 
cle therefrom, and more particularly forming a floor cov- 
ering utilizing the recycled and reclaimed waste ooly- 
mere material. 

There has been an increased interest ;n recycling, 
reclaiming and reutilizing waste and scrap material, and 
particularly waste thermoplastic polymeric material from 
a varietv of sources The recycling of most mixtures of 
thermoplastic scrap material is limited by the incompat- 
ibility of the various different kinds cf thermoplastic ma- 
terial present in the scrap. For example, the various ther- 
moplastic resins are often insoluble in each other result- 
ing in a heterogeneous mixture n wnicn each type of 
resin forms a dispersed phase in the other. This often 
results in adversely affecting the mechanical properties 
/e.g., tensile and impact strength) and aesthetic proper- 
ties of any articles formed from sucn a mixture. 

One suggestion ;o overcome this problem is to sort 
the scrap material based on the specific thermoplastic 
materia! present. Such sorting, however, s impractical 
from both a technical and economic standpoint. Thus 
various other solutions have been proposed with re- 
spect to recycling waste polymeric material. For exam- 
ple. U.S. Patent No. 4.250,222 to Mavel et al. proposes 
coarseiy grinding a mixture of two or more mutually in- 
compatible thermoplastic resins, ncorporating into the 
coarsely ground thermoplastic resin mixture, through 
the application of heat and pressure, from about 5 to 
aoout 25 parts py weight of a fibrous material, and form- 
ing the resin/ficer mass :nto an article. 

U.S. Patent No. 4,963,463 to Levasseur proposes 
shredding or granulating polymeric waste, drying the 
material to a water content of not mere than 3% by 
weight, preheating the material to a temperature of 60°C 
to '6C°C, kneading at a temperature of 120" to 250*0 
and injection molding or extrusion of the material to form 
a product such as a fence post. 

Processes for recycling fleer covering have also 
been desired inasmuch as a particularly large amount 
of scrap material is generated during the manufacture 
of floor covering. For example, in the manufacture of 
tufted caroet, the tufted carpet may have nylon oiie se- 
cured :n a primary backing cf a woven polypropylene 
faoric wnicn has a secondary vinyl plastic backing. The 
pile the primary backing and secondary backing are 
typically each a thermoplastic having different charac- 
teristics 

Specific to recycling carpet. U S. Patent No. 
4 029,159 to Morris proposes a process 'or reclaiming 
seivedge formed during manufacturing The process 
comonses heating the selvedge in air to a temperature 
aoove the meilmg points of the resins 'o mell and de- 
grade the resins, separating melted rcsm Irom solid res- 
cue lo reclaim meitabie resin from the selvedge, and 
utilizing !ne reclaimed resins as a suostitute fcr at least 



a portion of the nigh molecular weight resins ;n an ad- 
hesive mixture m subsequent carpet producticn 

US Patent No 4 1 58.545 to BenKowsni et al pro- 
poses applying a shearing force (c g. using a Banbury 

5 mixer) to tear the fabric fibers into lengihs .no greater 
than about 6 mm (0 25 inch) Th;s forms a mixture of 
thermcptastic-resm and snort iengths cf fabric fibers 
The resulting mixture is subjected to heat and pressure, 
such as oy a drop mill and 'hus handed After the mixture 

io is banded, it can oe calendared onto a web of fabric to 
form a finished reinforced sheet or extruded into various 
continuous forms such as sneets or strips The process 
is described as beinq particularly useful as applied to 
scrap polyvinyl cnionde sheet material reinforced with 

'5 cotton fabric. 

These processes of recycling or reclaiming scrap 
material, however are not entirely successful and have 
not found widespread usage because of economic n- 
feasibiiity and limitations on the types of article which 

20 can be made. Thus, t is among :ne oojects of the inven- 
tion to provide a process of recycling, reclaiming, and 
reutilizing scrap material, and particularly thermoplastic 
scrap material from the manufacture of floor covering or 
the subsequent 'emova! of the floor covering after ;n- 

25 stallation 

It is another object of the present invention to pro- 
vide a new floor covering using the recycled and re- 
claimed scrap material. 

These arc ctner objects arc advantages of the 

30 present invention are accomplished by a process for re- 
cycling waste polymeric natenal comprising a mixture 
of waste polymeric material wherein the waste polymer- 
ic material includes from aoout ■ 5 tc 50 percent aliphatic 
polyamide material; granulating the chooped mixture >n- 

35 to fragments at least an order of magnitude smaller than 
the size of the waste polymeric material: and extruding 
the granulated mixture at a temoerature of iess than 
about the temperature at which the largest portion of 
waste alipnat:c polyamice material decomposes. The 

■io process of the present invention can ae used to make 
various articles of manufacture. 

A floor covering is also provided. The floor covering 
comprises a carpet having textile f.bers defining a fi- 
brous upper outer face and a primary backing to wnicn 
the textile fibers are secured and a secondary packing 
permanently adhered to the lower surface of the primary 
backing, the secondary backing comprising a matrix 
formed oy granulating a coarseiy cheeped mixture of 
waste oolymer material nciudmg 15 to 50 percent 

50 aliphatic pciyamide material and -oxtrucing the granulat- 
ed mixture al a temperature cf ess Iran temperature at 
which the largest portion of waste alipnatic poiyamide 
material decomposes The mixture may oe grounc and 
is preferably extruded at a temperature of ess than 

55 about the ~ r g of the lowest melting waste aliphatic poiya- 
mide material 

Seme of ;he objects and acvartages cf :hc >nvcr- 
ticn navmg boon staled other objects will be ipparoni 
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from the foilowing description of a preferred process ac- 
cording to the invention whicn is described with refer- 
ence to the accompanying drawings in which 

Figure 1 ;s a diagrammatic view of the process in 
accordance with the present invention 

Figure 2 is an enlarged sectional view of a floor cov- 
ering m accordance with the present invention 

Figure 3 is a SEM micrograph ot an article of man- 
ufacture of the Example 

While the present invention will be described more 
fully hereinafter with reference to the accompanying 
drawings in wnich particular embodiments of the inven- 
tion are shown, it is to be understood at the outset that 
persons of skill in the appropriate arls may modify the 
invention here described while still achieving the favo- 
rable results of this invention. Accordingly, the descrip- 
tion which follows is to be understood as being a broad, 
teaching disclosure directed to persons of skill m the ap- 
propriate arts and not as limiting upon the present in- 
vention. 

A preferred term of the process is illustrated in Fig- 
ure 1 wnerem waste polymeric material (scrao) 15 is de- 
livered 1o a chopper 20. The waste polymeric material 
typically comprises a wide variety of thermoplastic ma- 
terial generated during the manufacture ot floor cover- 
ings and generated in the disposal of used floor cover- 
ings. Tyoical thermoplastic materials present include 
aliphatic poiyamides, polyolefms (e.g. polyethylene and 
poiyprcpyiene), polymers based cn vinyl monomers ;e. 
g., vinyl chloride and vinyl esters such as vinyl acetate), 
and blends and copolymers thereof. The alipnatic poiya- 
mides must be present in the amount of about *5 to 
aoout 5C percem. it is believed that the aliphatic poiya- 
mides function as a compatibilizer for the other scrap 
thermoplastic materials. The term "aliphatic polyamide 
polymer" usee herein and throughout the specification 
includes any leng-chain polymeric or copolymers amide 
which has recurring amide groups as an integral part of 
the main oolymer or copolymer chain. Exemplary 
aliphatic poiyamides include nylon 6 or po !y( co-cap rol- 
actam); nylon 55 or poly (hexamethyienediamineadipic 
ac;d) amide: poiyihexamethylenediamine-sebactc acid) 
amide or nylon 610: and the like 

The chopper 20 is any conventional chopper that 
coarsely chops the waste polymer material into 19-25 
mm (-V* to 1 inch) -n length portions. A suitable chopper 
is Model CT-6C available from Pieret, inc. The chopoed 
mixture is transported, for example, via a conveyer belt 
25a tc a metal detection station 30. Any foreign metal 
oojects are detected by a metal detector 33and removed 
so as to avoid damaging the equipment. The chopped 
mixture, free of any metal, is transported via conveyer 
beit 26b tc a granulalor 40 wherein the cnopped mixture 
is finely granulated into fragments at least an order of 
magmtuce smaller than the original size of waste poly- 
meric material Typically this is about 1 C mm (3/8 :ncn) 
and smaller A suitable granulatcr is Model 24-1 availa- 
ble from Cumberland Company ""he granulated mixture 



is transponec via air in a conduit 43 to a Gayiord leading 
station 45 if desired fines and dust can be rcmcved and 
separated from the granulated mixture 

The granulated mixture is conveyed to an extrucer 

s SO A suitable extruder is .Model 2DS-K 57M32 or ZSK- 
170 M 1750 10 G both available from Werner & Pflei- 
derer. The extruder 50 includes a control means 53 (e 
g., a motor gear box) and a feeder 55 Control means 
53 is provided to insure that the extruder 50 and feeder 

'0 55 act cooperatively to maintain the disparate materials 
in a starve fed condition throughout the conveying zone 
to a zone comprising one or mere kneaaing zones (not 
shown) The materials then pass through an extruder 
barrei 57 including a degassing zone and then througn 

'5 a pumping zone which forces the same through a die 
58. The pumping zone functions to develop sufficient 
through-put without creating intolerable oack pressures 
in the preceding zones or on the thrust bearings of The 
exiruder 50. The extruder is operated at a temperature 

-0 selected to net exceed the temperature at wnicn the 
largest portion of aliphatic polyamide waste material de- 
composes Typically this is about 2i5 s C The extruded 
article cf manufacture iscalendered61 , cooled at a cool- 
ing station 63, and accumulated by a accumulator 65 

25 and the article of manufacture rolled up at a collection 
station 67. 

Exemplary articles ol manufacture include second- 
ary backings for floor covering, signs building material, 
sound barriers, bulkheads, and the ! ike 

30 Referring to Figure 2, a floor covering (e g. a pile 
carpet) utilizing the article cf manufacture is illustrated. 
Tufted pile yarns 80 are looped through a primary back- 
ing 32, and extend jowarciy therefrom T^e backdat- 
ing 81 ,s an adhesive coating that fixes the pile yarns in 

35 place m the primary backing. A secondary backing 34 
(i.e.. the article of manufacture) is then adhered to the 
backcoating using the backcoating or another adhesive. 
The primary backing 82 may be formed of naturai fibers, 
such as jute, or ot synthetic tibers such as poiyprooyl- 

40 ene. polyethylene, or polyester, tor example. As is con- 
ventional, the pile yarns 80 may be cut for form cut pile 
tufts as illustrated in Fig. 2. or may form loops (not illus- 
trated) 

The backcoating may be comprised of any suitaQie 
45 polymer compound Typically the oackcoalmg is com- 
prised of either a polymer emulsion polymerization prod- 
uct or a oolymer plastisol compound. The backcoating 
is cured on the textile material by heating or drying or in 
any >A/ay reacting the backcoating to narcen it An ex- 
$o emplary emuisicn polymerisation producl includes a 
polyvmylidene chloride or ethylene vnyi copolymer with 
al : east one acrylic monomer Standard aciyl.c mene- 
mers include, for example acrylic acid, melhacryhc ac- 
id, esters of these acids, or acryicnitr le Alternatively. 
5-5 the bacKcoatmg may comprise cenventora- :^crmo- 
p last ic polymers wnich arc- applied :o Ihc caroct by "ot 
rr.eit :ecnntques <nown n the art 

To send the secondary backing '^rmcd 'ram fleer 
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covering waste polymer material using *he method of 
the present invention, additional heat is applied to the 
backcoating. The secondary backing is contacted with 
the backcoating. The temperature is sufficient to partial- 
ly melt the contacting surface of the secondary backing 
thereby bonding the secondary backing to the back 
coating forming an integral structure sucn as described 
m U.S. Patent Nos. 3,560,284 and 3,695,487 to Wisotz- 
ky, the disclosures of which are incorporated herein by 
reference in their entirety. 

The following example is set forth as a further illus- 
tration of the present invention and its applications The 
various compositions set forth are exemplary and not to 
be considered as limiting, it will be apparent that many 
modifications and variations can be effected without de- 
parting from the scope of the present invention 



wherein the aliphatic pcfyamide material is selected 
from a first group consisting of nylon 6, nylon 66, 
and nylon 510 and the waste polymer material in- 
cludes at least one polymeric materia! selected from 
s a second group consisting of polyethylene, polypro- 
pylene, vinyl esters, vinyl cnlonde and blend and co- 
polymers thereof 

2. A floor covenng according to claim 1 wherein the 
w mixture of waste oolymer material ( 1 5) includes 1 5 
to 30 percent aliphatic pofyamide materia! having a 
low metttng waste T g cl aoout 215'C 

;5 



Example 

The waste, previously used carpet is obtained. The 
carpet is analyzed for the waste polymeric material 
present The following materials are present: 



Material 


Melt Point 


polyethylene 


100-174. 0 C 


polypropylene 


150 3 C 


polyvinylchloride 


116-138'C 


vinyl copolymers 


80-31*0 


nylon 6 


216 3 C 


nylon 5,5 


255 s C 



The waste carpet is chopped into fragments of 
about 19-25 mm (34 to 1 inch). The fragments are then 
granulated into a granulated mixture having fragments 
of less than 10 mm (% inch). The granulated mixture is 
extruded at a temperature of about 215*C, a pressure 
of about S27-1379 kPa (120-2C0 psi) and flow rate of 
about 3.2-6.8 tonnes (7000*15000 pounds) per hour. A 
SEM micrograph of the resulting article is shown in Pig. 
3 wherein the edge is cracked from the extruded edge 
and the view is parallel to the extrusion direction. The 
orienting of fibres can clearly be seen 

45 

Claims 



1. A floor covering comprising a caraet having textile 
fibres (30) defining a fibrous upcer outer face and 
a primary backing (32} to which the textile fibres are 
secured and a secondary backing i 34) permanently 
adhered to the ower surface cf the primary oacking, 
the secondary backing (84) comprising a matrix 
formed by ar extruded granulated coarsely 
cnopped mixture of waste oolymer material (15) in- 
cluding 15 to 50 percent aliprat:c oolyamtde mate- 
rial having a low melting waste ~ g of about 215°C, 
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FIG. 2 
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FIG. 3 



